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ary 3, 1939, at the post office at Chicago, Ulinois, 


_ Atomic Power and Private 
Enterprise 


* 


Mr. Witurams: It is now a little more than eight years since the 
first atomic bomb was dropped at Hiroshima. At that time there were 
“many predictions for the peacetime uses of nuclear energy, particularly 
for the generation of power. It was pointed out then—and it has been 
pointed out many times since—that one pound of uranium is potential- 
ly equivalent to two and a half million pounds of coal. The advantages 
‘of such a power source are obvious. It is now known that nuclear 
*power for submarines and similar popes purposes is virtually a 
an, 

This application of nuclear power has been pushed for military 
reasons; but power for civilian purposes is not so far advanced. Now 
it is bane urged that private industry should be given a larger op- 
portunity to develop nuclear power for civilian purposes. The Atomic 
‘Energy Commission has recommended that changes in law be made 
to break the government monopoly on nuclear power. The Joint 
Congressional Committee on Atomic Energy has held public hearings 
bearing on such changes in the law. This Rounp Tasze today is con- 
cerned with the question of admitting private enterprise to the de- 
velopment of nuclear power and with the problems such a change 
would involve. 

Participating in today’s discussion are two experts: Mr. Untermeyer, 
engineer in charge of reactor planning in the Laboratory Director’s 
Office of the Argonne National Laboratory. Mr. Untermeyer is here 
today as a private individual and does not speak for the Atomic 
Energy Commission for which he works. The other expert is Mr. 
Urey, chemist and professor of the University of Chicago. 

Let me start by asking you, Urey, what you think should be done 
to speed up the achievement of nuclear energy as a source of power. 

Mr. Urey: First of all, let me correct you. I do not regard myself 
as an expert on this subject. My scientific colleagues know perfectly 
well that I have not been paying close attention to this problem during 
the years since the war. 
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I am, let us say, an observer, cleared so that I know something about — 
what is going on. I have been interested in the problem since about 
1939 or 1940 in a way. Therefore, I would like to talk not as an expert 
but as, let us say, an intelligent observer, I hope. 

In the course of these years I have heard a great many discussions 
on the subject of the usefulness of atomic power and what it is likely 
to mean to us, and I have found very divergent opinions expressed 
by people. Some people say that it will cost too much; that there is 
not enough uranium anyhow; that we do not need the power—almost 
every “wet-blanket” expression of which one can think in connection 
with this problem. 

On the other hand, I have heard all sorts of people in the know, 
who have studied the problem very considerably, express quite op- 
posite opinions in regard to this—quite opposite opinions on problems 
of cost, on problems of whether we need the. power, on whether it 
is technically feasible, and things of this sort. I would like also to 
express my own view: I believe that it is worth while, that we will 
use the power, that it can be done eventually, and that there is enough 
uranium in the world. There zs enough uranium in the world. There 
is no use to argue this point; there is twenty-five times as much heat 
in uranium in available deposits of which we know as there is in all 
the coal deposits of which we know. 

With this brief introduction I should like to say that it is my 
opinion that many of these questions can be answered best by turning 
over a great many of the problems of atomic energy to private in- 
dustry to give it a chance to develop these things. 

Mr. Wixurams: Mr. Untermeyer, do you see the thing in the same 
way? 

Mr. Unrermeyer: I believe that we are talking about a situation 
which does not yet exist. The first thing, it seems to me, would be to 
build some civilian reactors to produce some of this power which 
Mr. Urey has explained to you is so abundant. After that perhaps we 


should think about how this infant industry can develop itself to the 
best extent. 


Mr. Wixtiams: Are you suggesting that the civilian reactors, as you 
call them—the power plants for nuclear energy for peacetime pur- 
poses—ought to be built by the Atomic Energy Commission, the - 
government, as opposed to having them built by private industry? 
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_ Mr. Unrermeyer: No, I am not suggesting that the government 
_ should build such plants. I am suggesting that the government should 
_ cultivate within the existing framework of power-producing establish- 
_ ments the production of nuclear plants to produce electricity and 
_ that the government cooperate in the construction of these plants. 


_ Mr. Wriurams: The plants would be constructed, then, by the 
utility companies and the like? 


Mr. UNTERMEYER: That is correct. 


Mr. Urey: You see, it is my contention that there are a great many 
- questions which can be asked about this problem—technical questions 
as well as problems of cost; of whether the whole thing is feasible; 
whether we need the power; and so forth and so forth. These can 
best be decided by private companies, each one working, hoping to 
* turn an honest dollar out of its ingenuity and brains on this problem, 
just as has been done in the past in developing the automobile in- 
dustry, the railroads, airplanes, and so forth and so forth. 

I think that most of the good things which we have, of the material 
kind in this life, are due to the results of private enterprise, both 
here and in other countries; and I believe that this should be applied 
to atomic energy as it has been applied so successfully with other 
things in the past. 

Mr. Wituams: I get the impression from hearing both of you 
speak that the problem technically of getting the power out of 
uranium, for example, is not the real difficulty. That is to say, would 
you both agree that power in substantial amounts can be had within 
the very close future? Do you both agree with this? 


Mr. Urey: Yes. 

Mr. UnrTERMEYER: Yes. 

Mr. Wittiams: Then the problem, I take it, is whether the power 
can be gotten out at a price which makes it competitive with other 
kinds of fuel, like coal. 

Mr. Urey: That is exactly right. 

Mr. WitiiaMs: How do you get at the answer to this problem? 

Mr. Unrermeyver: Each time we look at the cost of nuclear power 


it appears to us that it is closer and closer to meeting the competition 
with coal. It is true that the first plants would require a small subsidy, 
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but I personally believe that this subsidy would not be required for 
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a very long time. It might be needed, for instance—and this is only | 


my guess—for a matter of perhaps ten years. 


Mr. Wiiutams: Are there not places in the world—places even in 
the United States—where the cost of power from coal or hydro in- 
stallations is already high enough so that the possibility of operating 
a nuclear-energy plant economically and competitively exists today? 


Mr. Urey: I should say. Moreover, I do not see any reason why 
we should not subsidize this a little bit. We have subsidized the 
railroads by giving them lands. We have subsidized the airplanes by 
giving them favorable mail contracts. And it all works out to the 
benefit of all of us. I do not see any reason why we should not think 
about this a little bit if necessary. 

But now, in regard to this question of how we turn this over, I 
would just like to make a remark in regard to some of the details 
about this. It would be very desirable, indeed, if mining and refining 
of uranium could also be put into private hands, but I rather think 
for a considerable time in the future that this will not be the case. 
But, on the other hand, let us take the question of the manufacture 
of fissionable materials. We have these enormous plants constructed 
for separating uranium 235 and for producing plutonium and things 
like this. I think that for the immediate future these fissionable mate- 
rials will be supplied to a large extent by the government. But there 
is going to be an end to bomb-making. 


Mr. Wittiams: Why is that? 


Mr. Urey: I do not know how many bombs we have. I cannot 
even discuss the question, because I do not know; but I do hope that 
there is an end to bomb-making, just in the hope that humanity 
survives, that is all. I rather think that there are a finite number of 
bombs which we are able to use effectively. 


Mr. WituiaMs: You mean when we get to the point where our 
stockpile is big enough so that we could not find a way of using more 
of them even if we had them? Is that what you are suggesting is 
the end of bomb-making? 


Mr. Urry: When we have enough bombs to destroy everything 
which the enemy has, what is the use of any more? That is the 
limit of the number of bombs. 
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_ Mr. Wiiutams: It is not because you are peculiarly optimistic about 
_ the possibility of world peace; it is rather that, when we have enough, 
we have enough. 


Mr. Urey: I think so. I think that it might be interesting for us 
to discuss that question. I rather think that the future of atomic 
ig _ energy, I hope at least, lies in some peacetime use of atomic power. 


Mr. Wiitiams: Then, what do we do with all the plants which 
have been built for the purpose of making bomb materials and the 
like? Do we turn them over to private industry or close them up 

~ or what? 


Mr. Untermeyer: It is hard to say what should be done with the 

* enormous diffusion plants, for instance. However, perhaps a slightly 

, More optimistic situation would prevail in the case of heavy-water 

plants since the heavy-water plants are not in themselves a part of 

the bomb program. And perhaps, I would hope, heavy water might 
even be made by civilian organizations. 


Mr. Wiiuiams: What do they use the heavy water for, or should 
TI not ask? 


Mr. Untermeyer: As you know from reading the Smythe Report, 
one of the best ways to build a nuclear reactor—one which was pro- 
posed I believe by Professor Urey—involves the use of heavy water 
as a moderator. Heavy water does not involve absorption of neutrons, 
and it is the preferable material for construction of nuclear reactors. 


Le 


Mr. Urey: It should be remembered that there are many ways to 
make atomic-energy plants and that the end result of all these is to 
try to get the cost down. There are plants with moderators; there are 
plants which are homogeneous; plants which are heterogeneous, and so 


forth, and so forth, and so forth. 
Mr. Wiixiams: And some of them would use heavy water? 


Mr. Urey: But always the criterion for a successful plant is what the 
cost is. This is something which we should keep in mind. I would 
just like to remark in connection with this that I doubt very much 
if the military power plants which have been built are likely to be 
very economical. They are built for other reasons than economy of 
power production, and they may not even contribute much to the 
securing of useful atomic power. 
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Mr. WituraMs: This system might be very useful for running a 
submarine, even if it were not very economical. That is, if it can — 
run a long time without refueling and get a lot of power without the 
need, presumably, for oxygen for the engine. This would be a per- 
fectly good thing to do if what we want is a submarine, would it not? 


Mr. UNTERMEYER: That is true. 


Mr. Wituiams: But you are not intending to criticize the develop- 
ment, are you, Urey? 

Mr. Urey: Not at all. I am only saying that it may not contribute 
very much in the direction of peacetime power. We should not fool 
ourselves about that. 


Mr. Untermeyer: Of course, there has been a kind of military 
installation which has been proposed for an aircraft carrier. I wonder 
if Mr. Urey’s remarks would also apply to that plant. Of course, it 
has certain features which perhaps are more pertinent to naval ap- 
plication. 


Mr. Urey: I have very mixed feelings about that airplane-carrier 
plant. I should think that it would be—yes. 


Mr. WituiaMs: May I speak as a businessman for a minute? If we 
want to do a job, the thing to do is to find out what it is that we 
are trying to accomplish. If what we want is to produce power at 
economical rates, then what we had better do is to design a plant 
with that end in view and nothing else. That is, do not try to com- 
plicate it with possible military values or possible production of 
plutonium. Set about to make electricity at the lowest possible rate 
and sacrifice everything else to this end, and then we will get some- 
where. 


Mr. Urey: I think that that is right. 
Mr. Witurams: These things which have mixed objectives, a little 


of this and a little of that, frequently wind up not doing any of them 
very well. 


Mr. Urey: It sounds sensible to me. 


Mr. Wituiams: There is one thing to which I would like to turn, 
speaking as a patent lawyer, and that is this: Under the present law 
no one can obtain a patent in the field of nuclear fission and own it 
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privately in the way that he can own a patent on a radio, or on 
television, or on the production of petroleum and making it into gaso- 
_ line. These patents are, in effect, taken over by the government, and 
. ho private individual, no private corporation, can be a proprietor of 
_a patent. It seems to me that it would be necessary to change this 
aspect of the law, because otherwise how are we going to get private 
investors to go into this field? 
I take it, Urey, that your thought is that if private investors went 
into the field, they would bring to it their ingenuity, their organiza- 
tion, their skill. 
Mr. Urey: That is what has happened in the past. The small private 
companies, not the railroads, developed the automobile industry. 


~ Mr. Wiitiams: And not the government. 


Mr. Urey: I suppose that a government commission in 1900 would, 
of course, have turned to the Pennsylvania Railroad to develop auto- 
mobiles. Naturally, of course, they are interested in transportation; 
only they were not interested in automobile transportation. It took 
Henry Ford, a little fellow on the side, working in a back shed, to 
develop the automobile industry; and it has grown into a giant. I 
doubt if atomic energy can develop from a little shed; times have 
moved on; and this is a different thing. But in somewhat the same 
Way it is my belief that we will find that a great many people will 
put ingenuity into the atomic-energy program, providing they have 
a chance of making a fortune for themselves or just even better 
salaries than they would get otherwise. A great many people work 
for things of this sort. And so patent rights are one of the important 
things for new companies to have in order to protect the results of 
their ingenuity and get some return which enables them to pay for 
the development costs. 


Mr. Witiiams: Untermeyer, do you share the view that bringing 
private enterprise into the atomic-energy picture in the way which 
Urey and I have been suggesting would accelerate the rate of de- 
velopment? 

Mr. Untermeyer: I believe that it would accelerate the rate of de- 
velopment in the long view. Unfortunately, perhaps, I have been 
rather close to the development of atomic energy, and it certainly 
would not make much difference in the next few years, because at 
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present the basic, necessary patents on atomic-energy development 
seem to me to be owned by the government. Consequently, there is 
not a good starting point from which private inventors could develop. 
their patents. 


Mr. Urey: On the other hand, we are still taking out patents on 
steam engines after a century, and the patents, I believe, are valuable. 
But Williams is the patent lawyer present. 


Mr. WiiuraMs: Let me put the matter this way: Anyone who goes 
into the development of nuclear power is taking a very substantial 
financial risk. He takes the risk that what he is trying to do may 
not work. He takes the risk that it may not work well enough to be 
economically feasible; and he takes the risk that some rival, pursuing 
one of the other routes, will get there first. One of the men may start 
out with a heavy-water scheme and get along fairly well with it, 
only to discover that someone else, pursuing another path, has some- 
thing which is really a little better, so that the man who has pursued 
the heavy-water scheme sees his money go. He has had a successful 
development technically which is competitively of no value. There 
are big risks in this, and it is likely to take a lot of money. 

Now it seems to me that it is very unlikely that any prudent in- 
vestor would put any big sums of money, or even any considerable 
amount of time, into the development of water or other of the 
“horses” in this “horse race,” if you want to think of it that way, if the 
likelihood did not exist that with these tremendous risks he could 
get tremendous rewards if he were successful. And the only way 


that he can get them, it seems to me, is by being able to get patents 
to protect his developments. 


Mr. Urey: On the other hand, of course, a patent is of no value 
to us unless it is public, because it is necessary to make patents public 
in order to know whether you have a new idea or not. 

Now I would just like to say that it is not necessary, in order to 
protect military secrets, that an entire industry shall be socialized. We 
build military ships, but we do not socialize the entire steel industry; 
in the same way we make military explosives, but we do not socialize 
the chemical industry. And I do not believe that it is necessary to 
socialize the entire atomic-energy industry in order to keep military 
secrets. Untermeyer may have more ideas about this than I have, 


though. 
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Mk. Witrams: Does it seem really possible to differentiate between 
those things which are military secrets, on the one hand, and the 
_ technical knowledge, on the other, which is useful for civilian pur- 
* poses? I would suppose that the same kinds of things if discovered 
for a civilian power plant might be tremendously useful under 
- water in a submarine. Is this not so? And would it not be necessary 
_ for private industry to operate under strict secrecy controls which 
_ would make it all very different from free enterprise as we ordinarily 
_ know it? 


Mr. Unrermeyer: I do not believe that this is the case. I think that 
we can differentiate between the techniques which are necessary for 
the development of submarine reactors, for instance, and the basic 
engineering and scientific data which are necessary for the development 
of the larger reactors for industrial purposes. We have been trying 
to do this in the last year or so, and J think that we have been doing 
it with a good deal of success. 


Mr. Wittrams: Of course, I have the view—and I think that many 
people in industry and many scientific people now share the view, 
-and I think the Atomic Energy Commission shares the view in large 
part—that the important thing for us in this country for our security 
"is to make progress and not primarily to keep secrets. No one advocates, 
of course, that the details of how a bomb is made or the details of a 
submarine should be made public. There is no need for it. But, on 
the other hand, the pendulum seems to be swinging from the time 
' when we thought that, the more quiet we were about everything, the 
more security we would have. This gives us more secrecy, but secrecy 
is not the same as security. Therefore by opening this thing up a little 
more and giving industry a chance to do a little more, to develop a 
little more, and to take out patents to protect itself, we might move 
faster, technically speaking, and get more security rather than less. 


Mr. Urey: I think that you are right about that. Of course, there 
are a great many people who talk about international control of 
atomic energy as something which makes it very difficult to turn this 
over to private industry. I say nonsense to this, because I do not 
believe that international control of atomic energy is going to get 
here before atomic power does, and therefore we should go ahead and 
meet this problem of international control when it comes along. 
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Mr. Witurams: That is to say, if we get to the time where some ~ 
agreement can be reached with the Russians as to the control of nuclear 
energy, then will be time enough to unravel whatever situation we 
have. 


Mr. Urey: That is my opinion. 


Mr. Wiuiams: You do not regard it, Urey, as a really pressing 
problem? 


Mr. Urey: That is right. 


Mr. WituaMs: The Russians do not seem very eager to come to 
an agreement on this point. Some of the objections which have been 
raised are these matters of security; the matter of international control, 
some times. There is also the objection which has been raised that here 
the government has spent a tremendous amount of money in de- 
veloping this whole field—twelve billion dollars is the figure that is 
commonly used—and it will now be turned over to private industry. 


Mr. Urey: Oh, shucks, they did that to develop military weapons 
and did very, very little to put it into atomic energy. The taxpayer 
does not own very much in the way of power rights in this. But that 
is not the important thing to me as a citizen. When I can turn on a 
button on the wall and get electric light from atomic power, in com- 
petition with coal, I have got something. And, until that happens, 
I do not get anything out of my ownership as a citizen of these 
enormous atomic-energy secrets that are being withheld from industry. 
What I want is electricity on a buzz bar from atomic energy in com- 


petition with other sources of energy; and, until this happen, I get 
nothing out of it. 


Mr. Witurams: For my part, if somebody can make a lot of money 
in making this available, I have no objection at all. If the net result 
is that I can get electricity for less money or get more of it for the 
same money, I am delighted to see a lot of people get just as rich 
as they can possibly get. However, when we get to the point where 
people are going to make large profits, and it is proposed that the 


government subsidize their operations, will the public really accept 
this notion? 


Mr. Urey: They ought to. What you always remember in consider- 
ing a problem is that there is always the coal competition. They cannot 
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make it more expensive than coal and sell it. So, at least we cannot 
be worse off than we are now, no matter how much the monopoly 
~ would make out of it. We are never worse than what we are now. 


Mr. Wiiuiams: To me the problem seems to run the other way. 
_ That is to say, the real danger is that there will not be enough in- 
centive. If we are going to encourage people to go into this, we have 
_ got to find a way in which they can make more money than simply 
_ going out and buying a few shares of stock with reasonable safety. 


Mr. Urey: That is my contention, exactly. 


Mr. Wiiurams: And I think that, even if they were given a tax 
advantage or a tax break to carry out this development, that would 
be a good thing too. 

There is one other objection which has been raised to this. What 
about the problem of safety? Here it is proposed that if we build 
these atomic-energy plants, they may blow up and wipe out the 
countryside and spread dust which will go across the country and 
kill all the crops and all the people and all the children. How do you 
appraise this danger? 

Mr. Untermeyer: In the past serious questions have been raised 
concerning the major public hazards which are associated with the 
operation of reactors. We now have, I think, a better feeling for this 
whole problem. It is my personal opinion that power reactors can be 
built right now which are comparable in safety of operation to steam 
boilers and which present no more hazard to the community. 

Mr. WititaMs: You would not object, I take it, to some government 
supervision to see that some wild man did not build something which 
he should not build? 

Mr. Untermeyer: No. I think that such supervision will be re- 
quired until further experience is achieved in this respect. 

Mr. Wittiams: There is one other objection about which I would 
like to speak, and that is the proposal that this field might be 
open only to the giant industries of America and that the result 
would be an increase in the monopoly power of a relatively small 
number of very big firms. 

Mr. Urey: I think that this is a possibility. On the other hand, there 
are quite a number of them, so that at least there is some opportunity 
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for competition between them. But also there is always the possibility 
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that the small man may win something. Do you remember that — 


Kettering invented the self-starter? This does not seem to be an 
exceedingly profound invention, but I suppose that it was the founda- 
tion, eventually, of the General Motors Corporation. It made a car 
which is a convenience to every one of us and as a result popularized 
the car for at least the feminine half of humanity very much. And 
so I think that the same sort of thing has the possibility when it comes 
to the development of atomic power. 


Mr. Wituiams: For my part it seems to me that the possibility of 
contributions by small people, private individuals, small firms, is 
very great in a new field. They may not get the big things, but they 
may get very important ones. 

We have come, so far, to the point where there seems to be agree- 
ment among these people who have been close observers of this whole 
development that we are within a short time, relatively, of being able 
to produce nuclear energy—not only in large amounts, not only for 
specialized military purposes, but for civilian purposes on a com- 
petitive cost basis. And there seems to be agreement that there ought 
to be a way of bringing private enterprise into this picture so that 
private people could bring their ingenuity and talents and incentives 
to bear. 

To do this we might have to permit them to produce their own 
fissionable material. We would certainly have to give them the right 
to own patents. We would have to protect against safety hazards. 
But, whatever these problems may be, we are agreed that some solu- 


tion ought to be found for them if we are to make the maximum 
of progress. 
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~ Ihave been a rather detached observer of the atomic-energy program 


ever since the war; and, of course, I pursued an active role during 
the war. During this time I have observed a considerable amount of 


_ confusion and, I am afraid, ineffective administration and work, as 
is likely to occur in any problem of this kind. 


I am not going to discuss here, however, the technical details of 
reactors. I know very little about them. They are largely engineering 
problems, and I have never taken any very great interest in industrial 
and engineering problems. What I do wish to discuss briefly is some 
of my observations in regard to the development of power during the 
course of the years since the end of the war. And in being critical I 
wish to emphasize that my criticism is in no way personal as regards 
the Atomic Energy Commission or any individual connected with its 
activities. In particular, I wish to say that the many outstanding men 
who have given of their time, energy, and thought to the problems 
deserve the thanks of all of us. Dr. Alvin Weinberg and Dr. Walter 
Zinn, who have carried very heavy administrative loads during the 
last eight years, are particularly to be commended. 

In the first place let me remark about the personal reactions of 
people who have discussed this problem with me. Some people have 
said that the atomic-power proposals are not of much interest because 
we do not need the power—that is, the United States has a large 
supply of coal and oil and some water power, and for the foreseeable 
future there does not seem to be any reason to expect that we will 
need this additional power from atomic energy. Another group of 
people say that the use of atomic energy can never be made economi- 
cal—that is, the cost of atomic energy will always be fantastically high 
in comparison with coal, oil, water power, and so forth, and that it 
is quite impossible to do anything about this. Please remember that 
these groups somewhat overlap—in fact, in many cases overlap quite 
completely. Other people have maintained that there is not enough 
uranium in the world to make it worth while to develop a power in- 
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dustry, that there is no use in putting the engineering and scientific 
skill into a development of this kind if it is only going to be a play- 
thing. They call it a “plaything” simply because they say that there 
is not enough uranium in the crust of the earth to make it possible to 
produce any appreciable fraction of the power requirements of this 
country or of the world. 

On the other hand, in discussing this problem with other people, I 
have found that there are those who believe that atomic energy for 
power purposes can be made very useful. They say that we will need 
the power, that there is enough uranium, and hence that the whole 
thing is most worth while. Some people have maintained that breeders 
are necessary in order to start such an atomic-power industry, while 
others are equally emphatic that this is not necessary at all. 

Since the war I have done practically no work on this subject. It is 
true that I have done some work as a consultant at Oak Ridge and 
have paid some attention to what is going on there, but, by and large, 
I have given no very active intellectual effort to the problem at all. 
Perhaps my own reaction to this problem is as good as most others, 
in spite of the fact that I have paid attention only to the general knowl- 
edge in connection with this problem. It is my impression that in the 
next twenty-five years we will need the power which is produced from 
atomic fission. I say “need,” though there are many things that we 
think we need that perhaps we really do not need after all. I do not 
mean to say that a reasonable standard of civilization could not be 
maintained without the use of atomic energy, but I do wish to say 
that this power-hungry civilization of ours will probably find that it 
can put atomic energy to useful purposes in the course of the next 
twenty-five years if its price can be brought within reason. In the 
second place, let me say that I have been assured that there is enough 
uranium and thorium in known deposits to make an atomic-energy 
power development possible even without breeders. I might just re- 
mark that one of the best-known discoveries of uranium since the war 
is that in South Africa, where uranium occurs in combination with 
gold in the Witwatersrand deposits. The government of South Africa 
announced last October that the gross annual revenue from their 
uranium mines will be thirty million pounds sterling, and this means a 
production of some five or ten thousand tons of uranium! One should 


1See C. F. Davidson, Mining Magazine, LXXXVIII (1953), 73, for an interesting dis- 
cussion of this subject. 
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note that, before the war, uranium was useful for the coloring of glass, 
-and I can think of hardly anything else; and thorium was a part of 
gas mantles. Thus no particularly great effort was ever put into the 
problem of finding supplies of these two elements. Since the war an 
enormous effort has been put into this problem and, I understand, has 
paid off rather handsomely. It is now possible to expect that the 


supplies of uranium are adequate for the support of an appreciable 


atomic-energy program for a good many years; in fact, uranium will 
supply power for a much longer time than all the known and estimated 
coal deposits of the earth. 

In the third place, let me say that I am sure from my casual con- 
tacts with the atomic-energy development that there are many technical 


= things to try in this field. The variety of things which can be proposed 


in the course of one symposium on the subject is confusing. Such a 
situation as this leads me to suspect that the whole development can 
probably be made sufficiently economical to make the power useful, 
at least, in limited areas. It would require only the use of atomic energy 
for a rather small part of the power requirements of the United States 
and the world in general in order to make it a thing of very consider- 


_ able usefulness. 


SOME PAST HISTORY 

There is no profit in recalling the past unless we try to learn how 
to face the future. In this spirit I wish to recall some of my past 
experiences. Eleven years ago, in 1942 to be exact, a group of us at 
Columbia University were discussing a particular variety of reactor 
which was different from those which were constructed during the 
war and most of those constructed since. Of course our principal 
effort was connected with the separation of isotopes—uranium, first 
of all, boron and heavy hydrogen, second. But, at the same time, we 
did not separate these isotopes in a complete vacuum of thought, and 
we had some ideas as to why they might be useful in the future. We 
were interested in a reactor which might be expected to avoid some 
of the very obvious difficulties of the more conventional reactors as 
we must refer to them ten years later. It is impossible for me to dis- 
cuss the reasons for this. Perhaps the details of these reactors have been 
sufficiently declassified to permit a discussion of them, but it would 
be difficult for me to know. However, I believe that it is known that a 
homogeneous reactor Consists of a mixture of fissionable materials and 
water, either light or heavy. I was enthusiastic about this type of re- 
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actor, although I believe it would have been a mistake to have made it _ 
during the war. However, in the years following the war, it seemed 
to be very difficult to arouse any interest in this subject whatsoever. | 
However, last February, approximately ten years later, this reactor was 
put into operation, due to the efforts of Dr. Weinberg and his associates. 
It worked fairly well—it had some difficulties as one might expect, 
and at the same time it did not do some of the dire things that were 
confidently predicted on the part of some very outstanding men—name- 
ly, it was quite stable, worked quite well without exploding or any- 
thing of the sort. This reactor is the Commission’s darling of today, I 
understand. 

At the end of the war Professor Farrington Daniels was en- 
thusiastic about a type of power reactor. I am unable to judge the 
merits of this reactor, but I do know that it was an attempt to avoid 
the Swiss-watch type of reactor and to make one where the addition 
of fuel could be made cheaply. This reactor was killed in the years 
following the war, and there has been no public discussion of the 
reasons. I will not be satisfied that the action was justified until a 
public discussion of the problem is possible. 

During the war period a number of reactors were built of the 
heterogeneous type moderated with carbon and one moderated with 
heavy water, and several of the latter variety have been constructed 
since at Chalk River, Canada, in France, and in Norway. Power re- 
actors are also reported to be in process of construction by some of our 
larger electrical companies, and a breeder has been devised by the 
Argonne National Laboratory and put into successful operation. I 
have no idea about the costs on these reactors, but I suspect that those 
reactors which are to be used for driving submarines are rather 
expensive things which are justified for submarines on the basis of 
their compactness and their freedom from fueling problems; but they 
would probably not be justified for power purposes, because they 
would be too expensive to compete. It is possible to construct reactors 
of a great variety of kinds. It is possible to use solid fissionable mate- 
rial, fissionable material in solution, moderators that consist of carbon, 
beryllium, and light water, heavy water, or no moderator at all. They 
may run at high temperatures to produce power, or they may run at 
such low temperatures that no power is produced at all, and only some 
river is warmed up slightly. I should also mention the breeder in 
which the fissionable material is consumed, but at the same time, as 
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_ a secondary reaction, additional fissionable material is produced. If 
_ the additional fissionable material exceeds the amount that is used up, 
_ then we have what we call a breeder, and this has the great advantage 
_ of making it possible to use all of the potentially fissionable material, 
_ the uranium 238 or the thorium 232, and thus breeders considerably 
_ increase the amount of fissionable material which would be available 
for a first-class power industry. 


FUTURE DEVELOPMENT 


It is one thing to look back over a course of action and be able to 
find fault with what was done, but it is quite another thing if one 
is in a position of authority, in the position to make decisions to avoid 
those mistakes in the first place. However, it does seem to me that the 
», development of atomic energy for peacetime purposes has been rather 

slow in this country, and I think that it may be that, if we are not 
careful, there are some other countries in the world that will develop 
this subject faster than we do. It seems to me rather remarkable that 
a type of atomic-energy power plant proposed over ten years ago should 
require ten years in order to get the first power plant operating. It 
“seems to me odd that other types of plants which have been brought 
to rather successful completion have been brought to that stage only 
after many more years than seems to me to be necessary. My judg- 
ment in this case may be faulty, but I will maintain rather stoutly that 
it is difficult for anyone else to maintain an opposite point of view 
with any more feeling of certainty than I can maintain my point of 
view in regard to this question. 

As I said, I do not believe that there is any use in making complaints 
of various kinds unless we learn something from them. I therefore 
wish to draw some conclusions as to what should be done in regard 
to the development of atomic energy in the future. 

I am a believer in the free-enterprise system through which we 
have acquired most of the good things that we have in our everyday 
life in this country and, I will also say, which we have in the world as 
a whole. I believe that returning the atomic-energy development to the 
private-enterprise people is, in fact, the most effective way to get this 
subject developed. I would trust the decisions and the criteria of free 
enterprise much more than those of the most eminent committees 
which sit in Washington. I would like to suggest that we should 
change the Atomic Energy Act in order to remove the government 
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monopoly. It has always been a little bit surprising to me that the 
Congress of the United States should have passed such an obviously 
socialistic bill as the Atomic Energy Act of 1946. I am sure that there 
will be many people who will misunderstand me with respect to this 
problem. I believe that there are certain fields in which it is quite 
necessary that government shall take over and carry through certain 
developments, but I do not believe that a new industry—one where 
development must be made—is the proper type where this should 
be done. 

There are many objections to this on the part of people, and let me 
mention a few of these. In the first place, many people say that it 
would be wrong to give the results of the money spent by the tax- 
payers on the atomic-energy program to private corporations. My 
answer to this is: Nonsense! Most of the money which has been 
spent on atomic energy was for military purposes and only very little 
for anything else. Hence we are not giving away anything of very 
great value for which we ourselves paid. But, in addition to this, let 
me remark that it does me no good as a private citizen to keep the 
atomic-energy program in the hands of the government unless that 
method of developing atomic energy is the most effective one possible. 
Atomic energy does me no good at all until I can press a button on 
the side of the wall and secure electric light at a price which is com- 
petitive with other sources of energy. Until the electric power is at 
the buzz bar, there is no possibility for Mr. Ordinary Private Citizen 
to get any use out of this whatever. Hence I am interested in seeing the 
atomic-energy industry developed to a point where it is brought to the 
use of the average citizen in the quickest possible time in competition 
with other sources of power. 

In the second place, objection is raised on the basis of security. Can 
we keep our atomic secrets as well with private industry taking part 
in a more active way in the development of atomic-energy problems? 
There is a question, it seems to me, as to whether monopoly gives us 
more security than we would have otherwise. I doubt very much that 
it does, and, as a matter of fact, I doubt it when it comes to the ques- 
tion of our atomic secrets. I do wish that we could get people to 
realize that Russia does have the atomic bomb and apparently has had 
some kind of a hydrogen-bomb explosion. Hence the secrets in 
regard to this are pretty well known. Of course, those of us who are 
in the fields of physics and chemistry know perfectly well that the 
Russians were able to develop this information themselves. Even though | 
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Bhicir espionage has evidently been of considerable help to them, it 
nevertheless requires a considerable order of intelligence even to repeat 
experiments which are described in great detail. The problem of atomic 
secrecy, I am afraid, is misunderstood and has been misunderstood by 
the people of this country from the very beginning. But, on the other 
hand, we keep our secrets in regard to our ships, in regard to our 
military weapons of other kinds, without making our industries 
‘socialistic in structure. That is, because our military ships are kept 
secret does not require that the whole steel industry shall be run by 
the state, and the fact that we use a chemical explosive does not 
‘require that the entire chemical industry shall be owned and operated 
by the United States government. I really believe that the objection on 
the part of many people is subconsciously a subscription to the socialistic 
‘philosophy which has been running over the world in this century in 
‘other countries as well as our own, and I doubt if there is any real 
justification for this philosophy except on the basis of whether it is the 
most useful way to get a job done or not. 

There are many desirable features in regard to this problem of turn- 
ing the development of atomic energy over to private enterprise. There 
are many points which I have outlined above which can be best ex- 
plored in this way. For example, can atomic energy be developed? Can 
it be made economical? What is the best way by which it can be done? 
Are homogeneous or heterogeneous, uranium or thorium, breeders 
or nonbreeders, moderated or nonmoderated, etc., reactors economically 
and practically the best? It is my contention that these points can be 
best explored in the hands of private industry with many independent 
teams taking part in the development. It is necessary to give incentive 
if we expect them to work, and if it is possible for people to increase 
their earnings by the use of their ingenuity and effort, it is possible, 
I am sure, to get much more effective work from people than if they 
work only for a salary. Of course, I have worked all my life on a 
salary, and I do not wish to work on any other basis at all because I 
do not wish to worry about this money problem at all. But this does 
not say at all that there are not other people who work particularly 
effectively because they are able to produce a larger salary, a larger i in- 
come, or, in fact, make a fortune. And if I wish to get the services of 
such people—and they are at many times exceedingly effective—it is 
necessary to give them.an incentive which they appreciate for their 


work. 
There are two things which must be done to the Atomic Energy Act 
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if it is going to make the cooperation of the industrial people effective. — 
The first of these I wish to emphasize is a revision of the patent | 
provision. I believe it is as a new industry that we must think of it in- _ 
stead of always thinking of attaching the atomic-energy program onto — 
the tail of another industry. The automobile was not developed by the — 
railroads or by the big electrical companies. It was developed by new, 
small industries which have now grown to gigantic size. If we had had 
a government commission back in 1900 or thereabouts considering the — 
development of the automobile industry, they would of course have 
tried to get the railroads to help them with this problem. No one 
would have looked up Henry Ford or Walter Chrysler and a few peo- 
ple of this kind. And it is exactly the people of the kind of Henry — 
Ford and Walter Chrysler and others who must be induced to help — 
to develop this problem. Now patents are important especially to 
small companies. It is not possible to expect a small company to put 
its ingenuity into developing a new device, let us say an atomic-energy 
power plant, and at the same time tell this company that the govern- 
ment of the United States will take over all patents and will license all 
their competitors to use the results of their ingenuity and invention. 
As long as this is done, we will not get any private companies entering 
the atomic-energy field, except on the basis of doing their duty in a 
national emergency. We will have to learn from our past history and 
allow small or large companies to develop which can own the results of 
their own inventions and which can exploit their inventions under the 
patent laws of the United States. I do not believe the patent laws should 
be abrogated in the way some people seem to think that they should. _ 
In fact, I believe that we can expect to get a development of new in- 
dustry along the lines which I have indicated only by giving them 
patent protection. 

In the second place, I wish to make a few remarks upon the prob- 
lem of the ownership of fissionable materials and accessory substances 
which have been developed. At the present time, these materials are 
owned entirely by the United States government. I believe that the 
United States government should be willing to sell these materials 
to private companies. The question, of course, is at what price. I 
should like to make a statement in regard to what I think a proper 
price would be. The price should be determined as the actual cost 
based on the usual industrial accounting methods including amortiza- 
tion of capital investment and operating cost and profit on investment, 


ses that we have in ppetanonenoe upon an “average or the 
orest of these processes, or on the basis of some governmental policy 

ative to natural resources or military necessity, etc. I have the im- 
ssion at times that values of uranium 235 concentrates, for example, 
r purposes of cost estimates for power, were fixed high enough to 
ear any development of atomic power at economical prices in 
order to prevent diversion from military needs. Heavy water should — 
not be sold at prices estimated on the basis of some cheap by-product — 
process which cannot be expanded nor on the basis of costs for a 
Targe plant thrown up under pressure of military needs without — 
adequate engineering data or careful economical planning. Its price — 
Echoutd be fixed on the basis of the best and most economical plant 
“that could be built today. And the usefulness of this material for the — 
_ future should be estimated on the basis of the best processes which we 
can reasonably foresee as possible. Free private enterprise would bring = 
down the cost of this material substantially in the years to come. 
"Similar remarks apply to other similar materials. Of course, it is well 
“that we should have a rather careful accounting of these materials 
"so that they cannot be diverted from the purposes for which they are 
intended, but this is really not a very difficult problem at all. 

_ There is a second basis for estimating the cost of such materials 

_ which should be used in all design problems—namely, what the cost 
Zot a material will be in the future as nearly as we can estimate that 

cost on the basis of probable improved processes. What we are in- 
_ terested in, in attempting to develop an atomic power industry, is 
not what we paid in the past, not what we are paying today, but what 
_we are likely to be paying five years from now for fissionable material 
“concentrates or accessory materials. Of course, it is probably true that 
one does not expect the United States government to sell its material 
“on the basis of such a favorable estimate, but all engineering estimates 
_ of the usefulness of atomic energy should be based on such figures and 
not on some inflated figure, which, I fear, has been the case in the 

ast. 

: 4 Now I have stated that it seems to me that the development of 
atomic energy for peacetime purposes has not been so fast as it should 
“have been. I rather think that it is not likely to be so fast as it should 
be in the future if we maintain the present kind of organization in this 
- field. It is not the fault of the people who constitute the Atomic Energy 


Commision as its various committees as 
simply a matter that the method of organization | 
take the field attractive to private industry, and ther | prit 
points that should be borne in mind in making this attractive 
vate industry. Let me repeat them: The first is that private 
must be allowed to own patents which it takes out to 
itself and its development program and which enable it to 
as by its ingennity; and, in the second ee fissionabl mat 


but not a cost which includes all the expensive military ¢ 

which have been made in the past. =. 
I wish to say in conclusion that, if these cndisce are met at by r 

law, then L for one, will invest a small SS of. my ouals I 


feyae that some small company, a anit els company ‘of he ator 
-energy field, let us: say) is more likely to give me a high return on 
investment than an investment in a large company which regards th 
atomic energy as a nuisance of a competitor and thinks that the world: 
would be all too perfect if it did not exist at all. I wish to say, to 
that my faith in this development of atomic energy is such that, if 
private industry i is allowed to develop this field as it has develo 
other fields in the past, I would be willing to invest some money 

this venture. 


